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Abstract  
The current research has examined the effect of advanced organizers within web-based instruction on the learning and retention 
of concepts in chemistry courses. The research method is quasi-experimental with non-equivalent groups and using pre-test and 
post-test. The results showed that in terms of the level of learning, there was not a significant statistical difference between the 
students who received advanced organizer (experiment group) and those who did not receive it (control group); however, the 
amount of retention was significantly greater in the experiment group than in the control group.  
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1. Introduction  
The current era may be considered the era of the combination of information and communications, the era in 
which human beings find themselves more in need of information and communications to acquire that information; 
however, one can say that the most comprehensive effect of the advent of information and communications 
technologies has been observed in educational environments. The application of these technologies has caused 
educational environments to become virtual. The consequence is that the relationships between individuals for 
educational purposes are increasingly facilitated through computers (Ahmadian, 2004, p. 19). Although considered a 
new phenomenon in the arena of education and studies on teaching-learning processes, electronic learning has 
unexpectedly expanded throughout the world; its successful implementation, however, is contingent upon being 
based on psychological and educational research about learning and pedagogical considerations.  
David Ausubel is the founder of one the well-known cognitive theory called meaningful verbal learning. In his 
theory, meaningful learning occurs through the creation of a relation between what has already been learnt and new 
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materials (Seyf, 2000, p. 272). Ausubel opposes the comparative movement and claims that most of the apparent 
advantages of the comparative method over the expository method emanate from researches which compare the 
comparative method with rote learning methods. According to Ausubel, Most of instructions, especially at higher 
levels, carried out through expository method which leads to meaningful learning are (and has always been) 
successful (Ausubel, 1968, as quoted in Romiszowski, 2000, p. 247).   
In Ausubel’s method, advance organizers have the leading role; they are the main tool for strengthening the 
cognitive structure and the new information. An advance organizer is a set of beliefs or concepts given to the learner 
before the main learning materials are presented to him/her. This is done so that a fixed mental structure is prepared 
and then new learning is related to that. Another function of advance organizers is to increase remembrance (or to 
prevent lack of dissociability) (Lefrancois, 1991, p. 191, as quoted in Ausubel and Robinson, 1969).  
The purpose of advance organizers is to provide an early explanation of the lessons, to integrate new materials 
with what has previously been learnt, and to help the learner distinguish between these two (Joyce, 2001, p. 303, as 
quoted in Ausubel, 1968). Advance organizers can also be used in web-based instruction. As for the application of 
advance organizers in online environments, Leflore (2000) says: 
In web-based instruction, the advance organizer can be an audio file or a text. Usually we use questions (but not 
advance organizers) at the beginning of a session in order to activate the students’ previous knowledge. Instead of 
these questions, use advance organizers. Make sure you have prepared a vivid cognitive structure for information, 
contains elements that are previously learnt by students and can relate new knowledge to the previous one. A 
plethora of research has examined the role of advance organizers in traditional education and/or electronic learning: 
for example, Yazdani (1994) and Faramarzian (2000) believe that advance organizers provide the learners’ cognitive 
structure with stability, clarity and organization, and consequently boost the maintenance of information in memory 
and facilitate learning.  
According to the research done by Corkill, Glover and Browning, advance organizers have a relative and 
continuous effect which facilitates memorizing and remembering the texts by learners. Furthermore, it seems that if 
students read advance organizers before they start studying the main text, advance organizers will be helpful (Glover 
and Browning, 1996, p. 76). 
In a study entitled ‘the effect of advance organizers on the learning level of students within a computer 
simulation environment, Kang (1997) showed that there was a significant difference between the group who used 
advance organizers and the group who were instructed without advance organizers. 
supplied, e.g. choose 1. Els1st-order-head for your first order heading text, els-abstract-text for the abstract text.  
2. Research method  
The current research is quasi-experimental in which non-equivalent groups as well as pre-test and post-test has 
been used. The instrument for the collection of data of learning the chemistry concepts (dependent variable) has 
been researcher-made objective multiple-choice achievement tests. In order to determine the instrument validity, 
content validity was applied. Using Kuder Richardson 21, the reliability was found to be 0.76. 
The research instrument was a part of the chemistry book taught in the first year of high school, which was 
prepared by a computer software expert and under the supervision of the researcher according to the principles of 
compilation of web-based educational materials. This content was prepared discretely for each group, that is, at the 
beginning of each session for the experimental group, the independent variable (advance organizer) had been 
applied, while the educational content presented to the control group was exactly the same except that it lacked 
advance organizers. 
The statistical population of this research comprised of male freshmen of public high schools in Esfahan, Iran. In 
this research, multistage cluster sampling method was used to select 50 first-year students. 
2.1. Data Collection Method 
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Since it was necessary to monitor the students during this research, it was impossible to use more advanced types 
of web-based instruction—such as web classes. Before each session, the high school computer site would be 
prepared and computers would be connected to the Internet. After entering the site, each student had a computer 
through which he received the educational content from the Internet. After both groups were instructed, a post-test 
(learning test) was administered to both groups, and then after three weeks, a second test (remembrance test) was 
administered to both of them. 
3. Findings: 
Hypothesis 1: There is a significant difference between the learning level (the first post-test) of the students 
in the experimental group (who were instructed with advance organizer) and that of the students in the control group 
(who were instructed without advance organizer).  
 
Table 1.  hypothesis 1 descriptive analysis results 
 
indices 
Groups Pre-Test Post-Test Pre-Test Mean Post-Test Mean 
Experimental group 25 15.16 3.1014 0.6203 
Control group 25 14.03 3.027 0.6054 
Indices of central tendency and dispersion in learning are seen in Table 1 above. In order to test the 
significance of the difference between the learning means in the two groups, an independent t-test was used. 
 
Table 2.  independent t-test for inferential analysis of hypothesis 1 data 
 
indices 
variables 
No. Mean 
difference 
Standard error Degree of freedom To TE 
 
α  
Learning in the experimental 
and control groups 50 1.130 0.8667 48 1.304 1.684 5% 
 
As seen in Table 2 above, the observed T is lesser than the expected T. Therefore, it can be concluded that 
contrary to the descriptive estimation, which indicated a higher level of learning in the experimental group, the 
inferential analysis shows that with a probability of 95% there is no significant difference between the learning level 
of the students who have used advance organizers and the learning level of the students who did not use advance 
organizers; hence hypothesis 1 is rejected. 
Hypothesis 2: There is a significant difference between the remembrance level (the second post-test) of the 
students in the experimental group (who were instructed with advance organizer) and that of the students in the 
control group (who were instructed without advance organizer).  
 
Table 3. hypothesis 2 descriptive analysis results 
 
indices 
Groups 
No. Mean Standard deviation Mean error 
Experimental group 25 10.58 3.5654 0.713 
Control group 25 6.51 2.6697 0.5339 
The indices of central tendency and dispersion of the level of remembrance in the experimental and control 
groups are seen in Table 3 above. In order to test the significance of the difference of means, t-test was used. 
 
Table 4: independent t-test for inferential analysis of hypothesis 2 data 
 
indices 
variables 
No. Mean 
difference 
Standard error Degree of freedom To TE 
 
α  
Retention the experimental 
and control groups 50 4.070 0.8908 48 4.569 1.684 5% 
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As seen in Table 4 above, the observed T is greater than the expected T; As a result, it can be concluded 
that, as the descriptive estimation shows, the level of remembrance in the experimental group is higher than that of 
the control group. The inferential analysis indicates that with a probability of 95% the level of remembrance of 
chemistry concepts by students who have learnt the concepts with advance organizers is higher than that in students 
who did not use advance organizers. Therefore, hypothesis 2 is confirmed. 
 
4. Conclusion 
The obtained results indicate that although advance organizers do not increase ‘learning’ in web-based 
instruction, they strengthen the cognitive structure, hence increasing the level of ‘remembrance’ of instructed 
materials. As for the influence of the strength of the cognitive structure of learning, Ausubel believes that “thoughts 
which are related to the cognitive structure and the materials learnt in relation with the appropriate cognitive 
structure can be maintained for a longer time compared with those materials learnt through rote learning and without 
any relations with each other or with the cognitive structure (Ausubel, 1969, as quoted in Yazdani, 1994). 
Ostovar (1999) believes that applying advance organizers does not enhance learning but it does maintain 
what has been learnt for a long time. 
With its many capabilities, and using information/communications technologies and the Internet, web-
based instruction has opened up new opportunities for growth and development of schools, technico-vocational 
institutes, and universities. Applying teaching/learning techniques, such as advance organizers, will enrich this type 
of instruction. As the results of the present research have demonstrated, the group that used advance organizers had 
a better performance in remembering the learnt materials compared with the group that did not use advance 
organizers; this shows that applying advance organizers in web-based instruction should be taken into consideration. 
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